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Abstract: Focusing on the characteristics of destinations, this paper pursues to identify 
the role of spatial spillovers in driving location choices of manufacturing and services´ 
firms. With this objective a spatial conditional logit framework is defined, allowing for 
neighbourhood-related spatial effects. Additionally, a broad indicator of spatial 
spillovers generated by a given destination is proposed. The model is then applied to 
empirically capture the behaviour of 1.092.864 new firms established in 316 
municipalities of the Spanish Mediterranean Arc (SMA) between 1998 and 2008. 
Estimation results show that such spatial effects have a remarkable impact on the 
location decisions of industrial companies relative to those of services. When the 
sample is splitted out by technological intensity of activities, it can be observed that 
spatial spillovers are more willing to affect decisions of high-tech companies relative to 
those of low-tech ones, particularly for industrial activities. 
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1 INTRODUCTION 
Studies on the forces driving geographical concentration of economic activity appear as 
one of the most active topics in today´s regional and international literature. As an 
example, contributions arising from the new economic geography points out towards 
the explicit consideration of the role of distance, in the form of transport costs, together 
with increasing returns to scale, when studying the surge of economic centres 
(FINGLETON, 2007; KRUGMAN, 192). Developments in the spatial econometrics 
literature provide another important example on that issue (ANSELIN, 2010). Such an 
interest in restoring spatial dimension in economic studies has even converted 
agglomeration economies into one of the more scrutinised variables in regional and 
urban studies, with this variable occupying a salient position when analysing the factors 
underlying the location choices of agents, such as firms and people (GLAESER, 2010). 
In this context, one important feature of studies dealing with agglomeration forces is 
that these are usually approached as local in nature, that is, the spatial scope of those 
effects is theoretically bounded to the spatial area that constitutes the unit of analysis, 
not allowing for real “spill-over” effects. Typically, researchers have measured the 
magnitude of such externalities within the area of study, say a region or a municipality 
(ARAUZO et al., 2009). Notwithstanding, recent contributions intend to escape this 
administrative constrain highlighting the importance that inter-territorial externalities 
exert in location decisions of agents, in an effort to achieve more realistic modelling of 
people choices in space (ALAMÁ-SABATER et al., 2010; HOLMES and LEE, 2010; 
AUTANT-BERNARD and LE SAGE, 2009). These developments are then concerned 
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with a new focus when dealing with spatial spillovers, now accounting for the fact that 
external economies arising in a given geographical destination does not only affect 
firms localized in that destination, but also could be (and used to be) affecting firms 
located in nearby destinations. Introducing those forces into theoretical models becomes 
then necessary, given the relevance that such externalities show in driving location 
choices (AUTANT-BERNARD, 2006; MOHAMMADIAN and KANAROGLOU, 
2003). 
This paper continues studying the role that inter-territorial spatial spillovers play in 
influencing the location choices of firms. The focus is basically directed to improve the 
way we look at external economies and neighbourhood effects, following the spirit of 
spatial econometrics exercises. Several contributions are made to the literature. First, a 
spatially extended discrete choice framework is defined to model the location decisions 
of firms. Choices are now modelled as a function of individual destinations 
characteristics, including spatial effects arising from, and affecting to, their surrounding 
areas. Such a modelling strategy will help to undertake an explicit consideration of 
geography and externalities in location decisions. This framework will be proven useful 
in capturing the relative importance that urbanization and specialization economies play 
in this process, disentangling the very role played by those classical agglomeration 
economies from other ones arising from additional spatial externalities, locally or not 
locally bounded. Improving the measurement of the role played by those two 
agglomeration economies continues to be a matter of concern in this literature, given 
that both of them constitute the main agglomeration economies identified in mainstream 
location studies (GLAESER, 2010). 
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Second, the empirical model will also be accommodated to account for unobserved 
spatial effects that may affect the choices of firms, particularly those linked to the 
inherent spatial heterogeneity characterising locations. Controlling for such 
unobservable effects is also an important matter in the estimation procedure of the 
model, given the improvement in the measurement of agglomeration and spatial effects 
it affords. In pursuing that issue we employ a random effects specification of the 
spatially extended framework, as suggested by GUIMARÃES et al. (2004). 
Third, the empirical exercise is carried out on a new assembled data set including 
observations of 1.092.864 new firms established in 316 municipalities of the Spanish 
Mediterranean Arc (SMA) between the years 1998-2008. In that way, the local 
dimension the data set provides clearly enriches that of previous European studies more 
focused on the regional or country dimension (AUTANT-BERNARD, 2006; COMBES 
and OVERMAN, 2004), this being an important issue when trying to capture spatial 
spillovers that rapidly dissipate with distance (ARAUZO, 2008). Furthermore, since 
services now represent the bulk of economic activities in modern economies, and the net 
effects of spatial spillovers can vary considerably among sectors, both manufacturing 
activities as well as services industries are integrated within the scope of the study, in 
order to shed light on the different ways spatial effects affect both branches of the 
economy, this being another novelty in the literature. Finally, and given that 
technological intensity has become one of the leading indicators when characterising 
industries and economic sectors in general, the paper will also explore how the 
technological intensity of firms influence their location decisions, and particularly, if 
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spatial effects are more willing to arise in those firms with a higher content of 
technology in their processes or not. 
After this introduction, the structure of the paper remains as follows. Section 2 presents 
the analytic framework employed in the study. Section 3 is devoted to discuss the 
choice of the explanatory variables set, estimate the empirical model and discuss the 
main findings of the investigation. Finally, Section 4 concludes. 
2 MODEL SETTING 
This section introduces a location model based on the standard that the firm will choose 
the municipality with the highest expected profit among several alternatives. From the 
point of view of a firm i  which operates in industry s , each municipality in the set of 
possible locations offers an expected profit of ijpi  such that  
 ( )ij j sj j sj j ijx z WX WZpi β γ δ β γ η ε= + + + + + , (1) 
where the variables in jx
 
include those characteristics of the municipality affecting the 
location decisions of firms in all industries, while sjz
 
just account for those local 
characteristics affecting the location decisions of firms belonging to the industry s; jWX  
and sjWZ  are spatially weighted averages of the characteristics of the municipality’s 
neighbours, either common to all industries or relative to a particular one, respectively; 
jη  is a municipality random effect capturing the unobservable locational advantages of 
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those municipality,1 while ijε  is a random term capturing other unobservable factors that 
determine the expected profits from locating in municipality j  for firm i .2 
The basic idea underlying the theoretical framework is straightforward, with firms 
deciding to locate their plants in that municipality more profitable for them, as usual in 
location theory. Thus, location j is chosen by a firm i if the (expected) profit of choosing 
such a location is higher than those (expected) of locating in any alternative place. 
Hence, the probability of choosing location j is: 
 
Pr( for , and , 1,2, ,),ij ik j k j k Jpi pi ≠ = …> , (2) 
and it can be shown that if the error term ijε  is iid according to a type I extreme value 
distribution, the probability that a firm chooses municipality j  conditional on the jη ‘s 
can be written as: 
 
( ){ }
( ){ }| , 1
exp
exp
j sj j sj j
j s J
k sk k skk k
x z WX WZ
x z WZ
P
WXη
β γ δ β γ η
β γ δ β γ η
=
+ + + +
=
+ + + +∑
. (3) 
The following relationship for each industry s is the starting point in order to identify 
the spatial spillovers generated by a given municipality: 
 | |1 j s k s
k j
PP
≠
+= ∑ , (4) 
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where | | ,( )m s m sP E P η=  for each location m. Then, from equation (4), and given a 
marginal change in characteristics (common to all industries) of the municipality j, the 
marginal direct and indirect (cross) effects verify: 
 
| |
| |0
j s k s
k
j s j k s
j jj kj
P
DE IE
x x
P
→
≠ ≠
= +
∂ ∂
≡ +
∂ ∂∑ ∑ . (5) 
Moreover, in the conditional logit setting it follows that the indirect effect of a marginal 
change in the covariates of the municipality j can be written as:  
 | | | | | | |j k s j s k s k s kj rj r
r j
s j k s j k sP P P w w P SIE E INS EIβ δ β→ → →
≠
 
= − + − ≡ + 
 
∑ . (6) 
The first term in equation (6), or non spatial indirect effect |j k sNSIE → , captures the fact 
that in the conditional logit framework a change in one of the characteristics of the 
location j affects its expected profit relative to those of the rest of municipalities and, 
consequently, induces a change in the ranking of the alternatives which ultimately 
would modify the distribution of firms across locations. The second term in equation  
(6), the spatial indirect effect |j k sSIE → , summarizes the effects of changes in the 
characteristics of municipality j over the probability of another municipality k to attract 
firms operating within the sector of activity s. Note that the intensity of this spatial 
spillover effect depends on two key elements. First, on the value of δ, so the higher the 
value of this parameter, the more intense the spatial effects, given that the 
characteristics of the neighbourhood would receive a greater weight in determining the 
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expected profit from locating in a given municipality. Second, the magnitude (and sign) 
of the spatial spillover also depends on the relevance of the municipality j as a 
neighbour of municipality k, given by the elements of the spatial weigh matrix, W. In 
this sense, closer neighbours to location k in geographical terms would be characterized 
by a higher value of the corresponding element of the k-th row of W and, consequently, 
the term in parenthesis in equation (6) would be also higher.3 Finally, it must be noted 
that the magnitude of the spatial spillovers from municipality j to municipality k is 
proportional to the probability |k sP , that is, the location k would benefit more from 
spillovers from municipality j whenever it tends to concentrate a higher amount of firms 
operating in the industry s. 
A synthetic or compact measure of the spatial spillovers generated by each municipality 
in the sample, denoted by |j sSIE , is now computed by integrating the terms |j k sSIE →  over 
every location k j≠ :4 
 | | | |
k j
j s j k s j s kj k s
k j
SIE P PE wSI δ β
≠
→
≠
≡ =∑ ∑ . (7) 
Furthermore, note that the total spatial spillovers generated by a municipality depends 
on its relative position as attractor of firms ( |j sP ), showing a bias depending on the size 
of the municipality, so accordingly it seems appropriate to use a relative measure of 
spatial spillovers in order to rule out such bias. A relative measure is then defined as the 
ratio of spatial indirect effects ( |j sSIE ) to direct effects ( |j sDE ), that is |
|
j s
j s
SIE
DE
. Note this 
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measure does not depend on the value of the β  coefficients, thus completing the 
empirical specification of the model with a standardised (scale-free) measure of spatial 
spillovers associated to each municipality in the sample. 
3 ESTIMATION RESULTS 
3.1 DATA DESCRIPTION 
The analysis in this paper draws on a data set for the population of firms established in 
the Spanish Mediterranean Arc (SMA) provided by the Spanish National Statistics 
Institute (INE). The SMA is here defined as the territory of the Spanish Mediterranean 
coastal area stretching from the French frontier to the Straits of Gibraltar, that is, 
between the regions of Catalonia and Andalusia. Because of differences in levels of 
economic development, infrastructures, and competitiveness, Catalonia and Valencia 
show a more favourable position in a wide range of economic indicators in comparison 
with the other two regions making the SMA, that is, Murcia and Andalusia. 
The areas that make up the SMA constitute 40.9% (approximately 19 million 
inhabitants) of the population of Spain (3.8% of EU-27); 18.9% of the surface area of 
Spain (2.2% of EU-27); and their GDP represents 40.6% of Spain (3.7% of EU-27). 
Thus, the SMA as a geographical unit concentrates more than 40% of Spanish 
population and economic activity in less than 20% of the total country surface. Through 
the last decades the area has registered an important demographic growth (boosted by 
migratory flows), resulting in high population densities, particularly on the seaboard. 
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Other distinctive characteristics of the SMA include a strong specialization in tourism 
and leisure related activities which exploit environmental advantages (climate, 
landscape, etc.). Moreover, the manufacturing sector rests on SMEs mainly 
concentrated on traditional activities. 
A detailed analysis of the spatial configuration of the SMA reveals the existence of two 
territorial imbalances which are in turn reinforced by a still improvable articulation of 
transport infrastructures. First, there is a remarkable contrast between the active and 
densely populated seaboard and the rather inhabited inlands. Secondly, there exists a 
discontinuity in the urban network. Southwards, it appears Barcelona’s urban 
agglomeration, the metropolitan area of Valencia, and a set of coastal cities from 
Benidorm (Alicante) to Cartagena (Murcia). At this point takes place a marked decline 
of urbanized areas in the extension of the SMA to Andalusia (except for the 
metropolitan area of Málaga). Furthermore, in the whole area under study, two cities, 
Barcelona and Valencia, make the difference in terms of global connectivity, both of 
them becoming well consolidated urban structures connected to the rest of Europe. 
Finally, note that this last imbalance is consistent with the already stated minor relative 
development of the southern regions making SMA. 
In this context, the data set comprises 1.092.864 new plants located in 316 
municipalities between 1998 and 2008. Since services now occupy a large proportion of 
jobs in the SMA, they are worth of attention and, departing from other studies on 
activity location more traditionally focused on the manufacturing sector, both, services 
and manufacturing firms are included in the analysis. The spatial distribution of the 
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firms among the SMA municipalities is depicted in Figure 1, where it is clearly showed 
that a large proportion of firms are established in the urban metropolitan areas of 
Barcelona and Valencia, together with those municipalities located in the seaside 
corridor (it should be added that, in general, administrative centres tend to be located in 
this area). 
A deeper descriptive look at the spatial distribution of firms in the SMA can be obtained 
by using the local Getis-Ord statistic, which is displayed in Figure 2 for each defined 
sub-sample of industries. It shows that municipalities with the higher concentration of 
firms are localized in the coast, and particularly in the metropolitan area of Barcelona. 
The result holds as well for manufactures and services and, to some extent, justifies a 
preliminary divide between a vibrant-agglomerated-environment centred in Barcelona 
and the remainder of the SMA. Notwithstanding, a closer look at the figure suggests 
that the metropolitan area of Valencia also defines a hot spot for every sector of activity, 
together with municipalities in the South of Alicante for low-tech manufactures and a 
set of locations in the coastal fringe of Malaga for the case of low-tech services. 
3.2 EXPLANATORY VARIABLES 
Table 1 summarizes the list of explanatory variables considered as potential 
determinants of the location of firms in the SMA, along with its exact definition. The 
list of explanatory variables includes a set of dummies to account for potential 
differences in the institutional environment which are mainly determined by the 
Autonomous Community to which the municipality belongs to. Spanish Autonomous 
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Communities (corresponding to the NUTS-2 regions of the European Union) are the 
first-level administrative divisions and are responsible to a great extent of a wide range 
of relevant aspects of industrial policy, such as innovation policy, taxes, subsidies, etc., 
which ultimately determine the costs of establishment for new companies, so it is 
important to include those as control variables. 
Distance to head, measured by Euclidean distance to the administrative head of the 
related provincia,5 will act as a proxy for accessibility (transport costs) of the 
municipality, as the design of the infrastructure network in Spain tends to favour these 
administrative centres. Then the distance to administrative heads can be thought of as a 
measure of accessibility to the municipality or, alternatively, as transportation and 
distribution costs faced by firms located in every municipality.  
Local level of population is included in the model as a measure of market size. In the 
absence of detailed local data on variables, such as personal income, that would better 
accounting for market attractiveness, total population emerges as a reasonable proxy for 
potential consumers´ demand (KRUGMAN, 1992). However, the explanatory 
performance of this proxy may be low as the relevant market for a large proportion of 
the firms does not necessarily exactly matches the municipality area. 
Urban population density is used to proxy land price since industrial and residential 
users compete for land. This is a cost variable and consequently it is expected to exert a 
negative influence on the probability of choosing a municipality. Also could capture 
some congestion effects due to high levels of density in urban environments. 
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The availability of human capital stock is often cited as a source of observed 
differentials in productivity among firms and regions. Access to a more qualified 
workforce implies that firms can introduce advanced production techniques faster, that 
they can adopt new innovations easily and that new knowledge from both the industry 
and other industries (knowledge spillovers) can be absorbed in a much easier way. Thus 
firms would tend to locate in municipalities with a more educated workforce as it can 
boost their ability to benefit more from inter-industry knowledge spillovers and their 
productivity. Agglomeration economies arising from labour market pooling provide 
another benchmark for this type of positive effects arising from an educated local 
workforce (GLAESER, 2010). Along these lines, the set of covariates includes the share 
of the workforce who has attained a University degree as a proxy for the stock of human 
capital. Human capital is expected to favour location choices on a targeted municipality. 
Beyond these factors, firms’ decisions on their localization can also be driven by both 
intra-industry (localization economies) and inter-industry (urbanization economies) 
agglomeration effects or externalities. In this respect, a firm located in close proximity 
to other firms in the same industry can take advantage of a range of intra-industry 
benefits, including access to specialized know-how, sharing of sector specific skilled 
labour, integration in buyer-supplier networks, opportunities for efficient 
subcontracting, etc. As a result, the co-location of firms in the same industry generates 
cluster externalities that enhance productivity of all firms in that industry, increasing 
local attractiveness for the localization of new firms operating in that industry. The 
location quotient for each industry in each municipality is used to capture the effects (if 
any) of localization economies. This measure identifies the degree to which any given 
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municipality is specialized in any given economic activity and it is expected to exert a 
positive effect on the probability of a generic firm to locate in the municipality. 
Firms can also benefit from being located in close proximity to firms in other industries. 
These inter-industry advantages include easier access to complementary services, 
availability of a large labour pool with multiple specializations, and the availability of 
general infrastructure and a vibrant socio-economic ambient (JACOBS, 1969). 
Urbanization economies stem from the overall size and diversity of the urban 
agglomeration. However, size is usually correlated with diversity as larger urban areas 
can support a wider range of economic activities. Among the defined explanatory 
variables set there are two related with size (measure by the concentration of firms per 
squared kilometre in each municipality) and diversity (measured by the inverse of the 
Herfindahl-Hirschmann index of concentration), both measuring some dimension of 
urbanization economies. Even though these variables are expected to exert a positive 
effect on location choices, it may be also the case that agglomeration of firms in a given 
municipality generates negative externalities due to the increased competition for 
limited infrastructures, specialized services, or workforce, among other factors. 
The spatial weight matrix W is defined in terms of the inverse Euclidean distances 
among municipalities, with a representative term: 
 
1 1
1
if 
0 otherwise
jll
jl
J
jl jld d d Rw
− −
=
 ≤
= 

∑
 (8) 
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where jld  is the Euclidean distance between municipality j and municipality l, and R  
represents a critical distance determining the range of action of spatial effects, if 
present. Note that, by construction, jlw satisfies jl ljw w= , 0jjw = , and 1j jlw =∑ . In 
order to determining the most appropriate value for the parameter R, it is adopted the 
approach proposed by FERSTL (2007). This implies computing the Moran’s Ι statistic 
for spatial correlation for different values of R and selecting a value optR  such that: 
 
*arg mi |n ( ) |, 0
opt RR z y R ∞= < < +I , (9) 
where ( *)z yI  is the standardized Moran’s Ι statistic for the spatially filtered data 
(GETIS and ORD, 1995). 
3.3 ESTIMATES 
This section estimates a spatial location model allowing for spatial spillovers affecting 
localization choices of new firms in the period 1998-2008 in the Spanish Mediterranean 
Arc (SMA). It is assumed that the relevance of factors affecting location choices may 
vary according to the own characteristics of the industry the firm belongs to. 
Consequently, the whole sample is splitted out into four sub-samples, estimating a 
model for manufacturing and services firms separately, and also taking into account the 
existence of high and low technological activities among these two great sectors of 
activity. Industries included in every subsector are shown in Table 2. 
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Table 3 presents the estimation results obtained for different sectors of activity, from 
where it can be drawn some general conclusions about the role played by every 
explanatory variable included in the preferred specification of the empirical model. In 
general, every parameter show the expected sign and their magnitudes match with those 
found by the comparable literature employing logit models in location choice analysis. 
All continuous variables are in logs, so obtained estimates for coefficients reflect the 
elasticity (of the probability) of choosing a particular municipality with respect to the 
explanatory variable.6 
Regarding the regional dummies, but for the Region of Murcia, there seems to be no 
significant differences among the regions under study with respect to the reference 
category (Valencian region). This result suggests that the SMA institutional framework 
is fairly uniform, with the exception of the Region of Murcia, which is the smallest 
region of the SMA, and exhibits a noticeable dynamism in firm birth rates in recent 
times with important institutional incentives, what seems to be captured by the regional 
effects parameter. 
The distance to administrative head has a negative influence on location choice, but the 
effect is only significant for firms operating in high-tech industrial activities. Therefore, 
even although accessibility may be a highly relevant factor determining the location 
choices by firms, for municipalities in the SMA distances to administrative heads 
(associated with the largest urban centres) are not too large so as to impose an 
appreciable penalty to firms localized in the more peripheral municipalities. Regarding 
this result, while a good access to market centres (or location close to large urban 
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centres) can encourage interaction and knowledge spillovers between firms, research 
institutions and governmental and regulatory authorities, these benefits can be offset by 
costs derived from enhanced competition among firms, such as increases in land rents, 
wages, or commuting times for workers. Accordingly, congestion costs associated to the 
localization of firms close to the administrative centres are likely to play a relevant role 
as a determinant of location choices. It can be also the case that accessibility to other 
knots, such as maritime terminals, airports, etc., would be more relevant to firms than 
proximity to the administrative heads, this being an issue to explore in further work. 
Location choice appears to be influenced positively by the local stock of human capital. 
Moreover, this is one of the most relevant determinants in the four subsamples, if not 
the most, showing the higher capability in magnitude in influencing location choices 
after spatial spillovers. The estimated coefficient indicates that a municipality that 
experiences a 10% rise in the proxy for human capital would increase the probability of 
being chosen in the future from 5.8% to 7.5%, the last figure for the case of firms 
belonging to the high-tech services. 
The total municipality population exhibits the expected (positive) sign and appears 
statistically significant. As pointed out before, this independent variable is used to proxy 
the market size, hence the results suggests that location choices by firms seems to be 
guided by the benefits of locating production activities in areas which implies a higher 
potential demand for firm’s products, and effect appearing particularly relevant for 
high-tech services as expected. 
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Urban population density is statistically significant with a negative sign in all the sectors 
considered. These results confirm land costs as a relevant factor for location decisions, 
although it appears to be more influential for services than for manufacturing industries, 
and in particular for high-tech activities. In this sense, an increase of 10% in the urban 
population density of a municipality would reduce the probability of being the preferred 
location from 2.2% in the case of low-tech manufactures to 4.3% for high-tech service 
activities. This might reflect a higher propensity of service firms to locate closer to 
urban centres, thus facing up a more intense competence for land with residential users 
Congestion costs are also beside this result, a problem that seems to be more present for 
services, given that those activities usually choose locations closer to the city centre in 
comparison with manufactures. 
The two dimensions (size and diversity) of urbanization economies are taken into 
account by the firm density per squared kilometre and the diversification index of 
economic activity in each municipality. For the first variable, the results reveal the 
presence of positive agglomeration effects; the location of firms, independently of their 
economic sector of activity, imparts a consistently positive and significant impact on the 
attractiveness of potential host municipalities. Notwithstanding, contrary to prior 
expectations, the diversity index has a negative influence on location choice, but the 
effect for high-tech industries is not significant. The effect of diversity is also 
substantially higher for location decisions of firms operating in high-tech activities, so 
that a 10% increase in the index of economic diversity in a municipality would lead to a 
reduction of 7.5% (low-tech industries) and of 8.7% (low-tech services) in its 
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probability of being the destination for these types of firms in the future, still reflecting 
certain preference for specialised environments. 
The estimated coefficients for the specialization quotients are positive and significant, 
indicating that firms tend to exploit benefits of intra-industry clustering in their location 
choices. However these effects are more intense for firms in low-tech sectors, and 
especially in the manufactures, with an elasticity value near to 0.9. This result is 
consistent with the available empirical evidence on geographical distribution of 
industrial firms in the SMA; for example, (BOIX and GALLETTO, 2006) identifies a 
sizeable number of clusters of firms (local production systems) dedicated to traditional 
manufactures localized in the SMA. 
The econometric model includes a term to capture potential spatial effects affecting 
firms’ choices. These effects are summarized by the δ parameter; this parameter 
measures the relative importance of the local neighbourhood in determining firms’ 
choices. Spatial effects are significant albeit they exhibit a rather wide range of values, 
from 0.06 to 0.62 for industry and from 0.25 to 0.36 for services. Spatial effects are 
more pronounced for high-tech industry firms, while for low-tech industrial firms 
neighbourhood seems to be not so relevant (the estimated coefficient is 0.06), or 
perhaps external effects are basically of the type  locally bounded, with less importance 
of the inter-municipal spatial effects. According to this result, firms in the high-tech 
manufactures exhibit a more pronounced tendency to look for sources of positive 
externalities (via knowledge sharing, labour market pooling, etc.), beyond the 
municipality where they are localized as compared to other firms in the low-tech 
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industries. This result is widely consistent with the fact that access to knowledge should 
be particularly relevant as a search strategy for high-tech industries, and consequently, 
there are evident potential benefits from co-location in municipalities’ networks. This is 
also consistent with one of the empirical findings concerning the relevance of 
localization economies emerging from the very own municipality were the firm is 
located (a lower coefficient is estimated for the corresponding explanatory variable, the 
location quotients, in the case of high-tech manufactures).  
Turning to the services activities, the local neighbourhood seems to exert a rather 
moderate effect in the location decisions of services firms, especially when compared 
with high-tech manufacturing firms, although always higher enough than those 
characterising low-tech manufactures. Then, for services activities it seems to emerge a 
sort of home market effect, that is, such companies could potentially obtain enough local 
demand to exploit economies of scale, thus lessening the importance of the 
neighbourhood, as was the case of low-tech industries (KRUGMAN, 1992). Moreover, 
this effect seems to be of a comparable magnitude in both high-tech and low-tech 
services, inside a confidence interval for estimated parameters of the δ  variable. 
The conditional logit model also includes a random term ( jη ), which is a factor defined 
to capture the effects of unobserved exogenous variables at the municipality level, such 
as cultural and geographical characteristics. As suggested by GUIMARÃES et al. 
(2004), if the independence from irrelevant alternatives assumption is interpreted as an 
omitted explanatory variables problem, the random effect would contribute to mitigate 
this drawback of the conditional logit model. 
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3.4 MAPPING SPATIAL SPILLOVERS 
The conditional logit model provides a convenient framework to investigate the 
spillover effect generated by changes in the characteristics of each municipality through 
its impacts in the surrounding environment of other municipalities in the SMA. As 
noted above, these effects come from two sources: the first one is induced by the model 
specification (that is, this effect would be also present in a not spatially augmented 
conditional logit model), while the second is due to the explicit recognition of the 
possibility of spatial effects in the firm location choice (this effect would only appear if 
the conditional logit model is augmented to include spatially weighted explanatory 
variables). Regarding the former source, a marginal and positive change in one of the 
explanatory variables in the municipality j would improve the expected profits from 
choosing that location, thus decreasing the attractiveness of the other potential 
destinations for firms (direct effect). The spatial indirect effect arise because, given the 
marginal change in a covariate characterising the municipality j, it also would result in 
an improvement of the expected profits from locating in other neighbouring 
municipalities, which in turn will increase their attractiveness for the localization of 
firms. 
Figure 3 depicts the distribution of the estimated spatial spillovers caused by marginal 
changes of characteristics of every individual municipality in the sample.7 To interpret 
correctly these results it must be underlined that the magnitude of the spatial spillovers 
linked to a given municipality remains a function of two basic factors. First, it depends 
on how much relevance firms assign to the neighbourhood area characteristics when 
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computing their expected profits of locating in a particular destination; and this is 
controlled by the δ parameter. In this sense, for the case of the high-tech manufactures it 
is obtained the highest estimated value for the parameter δ and, accordingly, overall 
spatial spillovers are more relevant for this type of economic activities as compared 
with low-tech industries and services. Secondly, the magnitude of the spatial spillovers 
associated to a given location is determined by the average distance to other 
municipalities as they contribute to shape the characteristics of the neighbouring area, 
thus increasing the expected profits from locating in that municipality. Subsequently, 
municipalities integrated in dense urban networks should exhibit the greatest capability 
to generate spatial spillovers, being this effect particularly evident for the municipalities 
included in the metropolitan areas of Barcelona and Valencia, where neighbour 
municipalities reinforce each other their spatial effects through indirect channels (see 
equation 6). 
In the case of high-tech manufactures, from Figure 3 it is clear that the main focus of 
spatial spillovers is defined by Barcelona and municipalities located in its vicinity. This 
result is explained by both the high concentration of firms operating in this sector of 
activity in these locations, and the geographical proximity among them. Furthermore, 
municipalities in the metropolitan area of Valencia also display a noticeable ability to 
generate spatial spillovers, together with some locations in the South which concentrate 
firms operating in the manufacture of transport equipment. For the case of low-tech 
manufactures, apart from the metropolitan areas of Valencia and Barcelona, a group of 
municipalities in the provincia of Alicante reveal themselves as relevant sources of 
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spatial spillovers. These municipalities exhibit a high specialization (and concentration) 
of light industry firms (mainly footwear and leather manufactures). 
Regarding the services sector some interesting remarks arise from Figure 3. For high-
tech services, in general, those municipalities showing the highest capability of 
generating spillovers coincide with administrative heads (which barely match the largest 
municipalities in the SMA). It could be explained because such administrative heads 
tend to constitute the centre of the urban networks, in contrast with other municipalities 
of the SMA which appear rather geographically isolated. Regarding low-tech services, 
and given the relevance of tourism related activities in the SMA, municipalities with the 
greatest potential to generate spatial spillovers are clearly those located into the main 
tourism destinations in the SMA, including Barcelona and the coastal area of Alicante, 
Málaga and Cádiz, given the relevance that sun and sand products still detent in the 
whole national and European tourism market. 
These results, considered as a whole, are consistent with a centre-periphery model of 
agglomeration for the SMA space, given that those municipalities located in the seaside 
reinforce their spatial effects each other, while inland localities are going to be losing 
attractiveness for new firms progressively, given the behaviour underlying the model 
specification (PÓLESE and SHEARMUR, 2006). Because of that reason, in this 
particular case Cohesion and Regional European funds appear to be of great relevance 
in order to offset centrifugal forces, thus making a decisive contribution to balance the 
location of economic agents, such as firms and population, in the territory. The same 
could be applied to the rest of EU regions, especially for Southern ones, so the results of 
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this exercise are of clear relevance from the EU regional policy point of view (PUGA, 
2002). 
4 CONCLUSIONS 
Introducing space in location analyses is of major interest for regional and urban 
studies. This paper studies the quantitative relevance of spatial spillovers for firms’ 
location choices at the municipality level within the Spanish Mediterranean Arc. In 
contrast with previous empirical studies, the present study accounts for the potential 
influence of such external economies emerging from the surrounding area of each 
municipality, thus incorporating in the analysis this important issue not so much present 
yet in the literature. With this objective, a spatial conditional logit is estimated to 
evaluate the relative weight of space in shaping firms’ location choices. Additionally, 
the empirical model distinguishes among the corresponding spatial effects explained or 
associated to the characteristics of the own chosen municipality relative to those effects 
linked to the own features of the neighbouring area, here labelled as spatial spillovers. 
Further from the explicit consideration of space in a discrete choice framework, the 
second main contribution of this paper to the empirical literature has been the inclusion 
of both manufacturing and service industries in the analysis, together with the focus on 
municipal data, what seems to be the better and correct way to approach and measure 
such spillovers. The relevance of spatial externalities in influencing firms´ choices and 
its relation to the technological content of the economic activity has been also analysed. 
By doing so, it is explicitly recognized that the net effects of agglomeration economies 
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and spatial effects may vary considerably among sectors, this being other important 
topic which deserves a more indeed treatment in the related literature. 
The empirical results support the hypothesis that inter-territorial spatial effects clearly 
matter for the location decisions of firms in manufacturing and service industries. 
Moreover, these findings support the view that, beyond the characteristics of each 
potential location, firms also take into account the features of the neighbouring locations 
in order to decide where to stay. However, the empirical relevance of space in the firms’ 
decision process is found to vary according to the different economic sectors of activity. 
In this regard, the neighbouring area characteristics seems to be much more relevant in 
the high-tech manufacturing industries as compared with the services activities, which 
seems to be more focused on the own municipality characteristics, given the relevance 
of effects associated to the size of the local market and agglomeration effects locally 
bounded. Human capital also continues to play a significant role in location choices for 
every sector in the investigation.  
The explicit inclusion of space in the model specification also led to identify new 
channels through which changes in the characteristics of one municipality could affect 
the attractiveness of other municipalities from the perspective of localization of 
establishments. These effects have been defined as spatial spillovers and have served as 
a way to measure to which extent changes in one municipality are more or less relevant 
according to its relative impact over the rest of the municipalities, a pivotal insight still 
not developed in location literature, but with a great role in explaining location choices 
as noted in the paper. Moreover, and from the perspective of the regional policy 
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recommendations emerging from the results of the investigation, this paper has 
addressed the need of defining differentiated policies for industry and services activities, 
also depending on their technological content. Policies aimed to enhance the 
attractiveness of municipalities, as potential destinations for the establishment of new 
companies, must be aware of the specialisation patterns that characterise the area under 
study, taking into account that the success of such policies may vary depending on the 
sector of activity characterising the locality. 
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TABLES 
Table 1: Independent variables: definition and data sources 
Variable Definition Source 
RCAT, RMUR, 
RAND 
Dummies for NUTS 2 regions (Catalonia, Region of 
Murcia, Andalusia). The reference category is the 
Valencian Region 
Own elaboration 
DISTHEAD Distance to administrative head in kilometres Own elaboration 
HC3 Ratio of labour force having attained a  
higher education degree to total labour force 
INE 
POPULAT Number of inhabitants in the municipality Censo (INE) 
POPDEN Urban population per squared kilometre Censo (INE) and 
own elaboration 
FIRMDEN Number of firms per squared kilometre DIRCE 
DIVERS Index of diversification computed as 1H − , where 
2
ss
H c=∑  and sc  is the share of the number of firms 
in industry s  over total firms for each municipality 
Own elaboration 
from DIRCE data 
FESPSECT Coefficient of specialization Own elaboration 
from DIRCE data 
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Table 2: Classification of economic activities 
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Table 3: Location choice of firms in the Spanish Mediterranean 
Arc (SMA): spatial conditional logit model 
 
Notes: The dependent variable is location choice of new firms. 
Significance of coefficients at *** 1%, ** 5% , * 10%. 
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FIGURES 
Figure 1. Geographical distribution of firms in the Spanish 
Mediterranean Arc (SMA) 
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Figure2. High/low clustering (local Getis-Ord *iG statistic). 
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Figure 3. Geographical distribution of spatial spillovers from each municipality. 
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NOTES 
                                                 
1
 It is assumed that the exp( )jη ’s are iid with a Gamma distribution with parameters ( , )η η  
so that E(exp( )) 1jη =  and 1Var(exp( ))jη η −= . 
2This model spatially extends the original contribution to location framework developed in 
GUIMARÃES et al.(2004). 
3
 Note that the term kjw  is inversely related to the geographical distance between locations 
k and j, while |rj r sr j w P≠∑ is a weighted average of elements of the terms in the k-th row of 
the W matrix. Thus, if kjw  is greater than the average, the spatial spillover would be 
positive, and negative otherwise. 
4
 This summary measure of generated spatial spillovers resembles the Total Impact from 
an Observation Measure introduced in LESAGE and PACE (2009). 
5
 Spanish provincias are intermediate administrative levels composed of several adjacent 
municipalities in the same region or autonomous community. 
6Without taking into account spatial effects, the relationship between the average 
probability elasticity and the coefficient estimate  is 1Jk kJε β−=  where J represents the 
number of choices (see HEAD et al., 1995). Consequently, as J gets larger (as is the 
present case), average probabilities gets closer to the parameter estimates. 
7Note that from the model estimates it is possible to construct a measure of spatial 
spillovers from a municipality j for every sector of activity s (among those included in each 
sub-sample), that is, it can be computed |j sSIE and |j sDE . However, to simplify the 
discussion of the results, Figure 3 presents aggregated measures of spatial effects from a 
municipality, computed as a weighted average of the form: 
|
s
j j ss
nSIE SIE
n
= ∑ , 
where sn  represent the number of firms in the sector s, and n is the total number of firms in 
the corresponding sub-sample. 
